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Abstract of JP1 031 2735 

PROBLEM TO BE SOLVED: To provide 
electron emitting elements sufficiently emitting 
electrons and easily manufacture them with 
uniform quality by growing diamond lugs each 
having a shape capable of emitting electrons 
and a sharp tip section on the surface of a 
diamond substrate. SOLUTION: The surface 
of a diamond substrate preferably has a (100) 
plane, a (1 1 0) plane, or a (1 1 1 ) plane, and 
diamond lugs 26 on it are surrounded by the 
(111) plane, or the (111) plane and (1 00) 
plane, or the (100) plane. A cylindrical 
upheaval portion 25 integrally formed on the 
substrate 21 of a high- crystallinity lb type or 
natural diamond single crystal is used as a 
nucleus, and each lug portion 26 is obtained 
by vapor phase synthetic epitaxial growth. The 
lug portion 26 is surrounded by an inherent 
crystalline plane governed by the symmetric 
property of a crystalline structure, it has 
electrical and mechanical characteristics 
peculiar to a single crystal, it is sharpened at 
the atomic level, it has a shape determined by 
the plane index of the surface of the substrate 
21 , and the surface of the lug portion 26 is 
stable in energy. 
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50 «3&<3it?a*. ««C0aH*SlCj:oT{4. L^O*-Ct 
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fc£*^*^>K*<«sj*s*4c£*<fc4. 

T% *ftaflEG>itSl/V3JSlTtLfc. 
[0 0 5 3] B 6 li. ±EH2, 15 (a) &tf8 5 

(b) i=»ufcy-f-v : E>F»*t©«3isafc*'c+it-r 

4 e cojr<^> K»«(*. y-T-V^KSffii i. 
11a, 1 1 b±lc5fctt»*<BfflLfcEftg»1 2, 1 

2a. 12bSSt4o COcfc^ft^^VKSft 
[0054] H7li. 1GB2SVB5 (a) ICtr Ltc 

^>r-v : e>Kaj^ss3tBti^fcit^^eai^2 smr 

«il*«Rtti:-r«^i:fr«fco1:»e>*L45r-f -V^E^ K 

«tto»aBT?ft-&. zoif-f^^KB^y-fM 

>K9QB12. 1 2ali, Sfi1 1, 1 1 aft&mtW- 

ic«*o-ciSi«* J: 5 xzmstdm 2 aw w 3 a« r 2 . 

*<*J:5l-IStffcK4JttfK5*liR4. RStlC^-o 20 

[0 0 5 5] fc*>\ (10 0) 5f-f-V^>K»tR©*iB 
(£1 2 ICS Lfccfc 5 lcB&E3ft«-efc5j&< % S£(BlcfiiE« 
[0 0 5 6] 08l±. SEIK<D?<f -^VKftfil 2<DflS 

mtmffiLtzwftmisu i z^b^m?** &&&&& 

1 2 LtDflftttt 1 2 Rl£?V-V^> K*tt1 1 (D^ci 
(DfttftSAfl eaft^ail 2U(DfljlttMl 2Rut^ 

<^>K«fii ia>*ffi©ft-rfta[B«feyt,/jx*L^ 

»1 2 L (DfitSlfift 1 2RLtfl)fttftS$AiU »ft 
*£DL<h. Mft&l 2RLlC-«3b<att-r*E3ft«ffl1 
2U(D«8«1 2Rufc<D4tM*Bit*llt ft£ 

A&r;flKB(4«icKftTfcy. ^^ai^^bj: y t 40 

[0057] **w©y-f^>K»»©»a*' 

±E5B6fl& JSIcRS S *i 5 1 (7) T* lift « tL fi . 

wB»»***t±ic»rt-r**ai±±iBicB3estLr* 

19 (a) -19 (d) IC«S:h4*ftlCttoT*«fc 

ojflc. S*t2 l±lcBrflO)/^->3b^n6a?*Lfc-7X 

^2 7£§£gLfc&. ISjEffl»2 5^ffyfcL^ffl»J5l^ 

9 (b) ) o O^IC. 77^ 2 7 $»yi8£^ra»2 1 50 



2 5JM1-4 (19 (c) ) o ::t\ ±acD«ft3&x 

^X<7 2 7rc^rit$tLfcBBDG>lISliO. 5-10 
//mJ:nST**<, X^^>yi*»B»»2 SOS 
00/im, »*L<I*2-*1 0 J/mlCft4* 

M2 8tBfc*-r'*ctic«fcy. s«2 i ±ici±Bifi»» 
2 sfcMts^ja-r* (i9 (d) ) 0 £fc\ coii^. 

R I E£|Z«£4x^>^£fr;b£:l^CDT% S*t2 1 a 

[0 0 5 8] o^lc. JBBOJ^lBlcftsm^-x/Wxic 
■oi>TK$rr4o 

[0 0 5 9] B10lt 
X4 0G)StBSBf®l"efe^o 1^<7)1:TT/WX4 0I± 

ri^*. wiMfcaiaMT-tttti*^ i (£H^#i§4 3^ 

TSPfcS(ft>tLfc$6«14CD*^4 4^LTEIStit 
1*4. E£§3§4 3W±ffllcli % 4 2 iOTtJMfc 

USSm^ttaJift^ 1 £»|«»|S3LTffi«S4x-Cl*4. 

[0060] ja±o>cfca<c«fiKrcfc^T. ttni84 2 
(±m#ttaiffiKT-ttUi*^4 1 \znLTffi%.(DiE<Dmi± 

1 6i*LtL^y-f ^> K»*ri ocD^eai^i 2 

»LTtt»BM»ttlcgfefbr*. Z(Dtz£>. /h£lMft 

**g**-r*sejea»i 2i*«jMkfflicfcT**wa 

<h£:oTl*4<0T*. S»1 1 t^jEffl^-l 2£(7>Mlcli 

[006 1] LfctfoT. «JI«aiSW^-ttffl*^4 1 
t«»««4 2fc(DHKc«lE*<H3ljn$*Lfc»$. *<Z>fit 

[OO 6 2] 11 Hi. «T»ttaJ*^2 0£«*fc-T< 

0A<rta5iciaasF*L4a^§iivE<t, xszmvea 

^2 O0)ftSgjB2 6 lz^ifij-r4<iMlclim ; ? : ?l§'aiLffl 
WEELj&tE«S*LTfcy. 1SE L±lz(im : F(7>Alt 
|rPti:r^-r4S5 , c»:PE^M*+LTl>4o fi^(D 
a*#PE0)f|J«Slc3ffe«liB^&«i:4 3lSfe* : 5 — 7 

<;u^r, g % B3E»<K»+&4xrfey. ^-f^u* 

l^4o Sefi 2 60)S®fI^2 6' IdiAs, B. N „ P 
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;U*R. G. B^ilii"r^>o m-TSCtil^tl^mtiE L$ 
«iy»X.*ttf. m*<D±=7 — 7 4 R. G. Bfr&G) 

2 R. G. B(4iMI$«JiE-r4 D 

[0 0 6 3] HI 214. JSStXiSS^fKllSf (RHEE 10 

d) ««$*r D «^ttffl*T2 ofcsi*aiL«aE 

«To>»Lilii««eMG-eHfiS4xrK»SM±frH» 

K»SM0)S®-eJE»S4xfc«?-«ttSfttt[P 

^atsrticisgsnTfcy. H^ssvE' 

PM|Z«fc-3T»a**tTl^S 0 

[006 4] 20 

[mkfl] 

0 0} ®T-fc£ I b^fgal^^Vh^b^^l 

2 8*/ m(D jESTtt-T-tt-e. ftS^n 8 U mOHfitt 30 

[0 0 6 5] o^lz. c<DS*t^SJ£1t-r^>x^^> 

t Ltt;WW«2 0%OC F4&I/8 0%C0027b^&: 
[0 0 6 6] O^lH. 7-f^P$CVD8i(0i«W 

*lca»£KBU p— * y* e >^T*J£JE^£RJr5£I±*j 40 

T. **>#X£**i:fr&fcy. ^;uit [**>] / 
[**] tf6-7%"Cfc4S4#X$2 1 3sccmTrt^ 
tiALs £J£SrtG>HEA£»1 4 0Torrl::«j#Lfc D 

■t it* ^pa«as*aALSJtsrtiz*7-f ^pk 
ccDis. v-r ^pat«as^(D«A«**JBi:B»L. s 

»^je*9 4 0-9 6 0°C«!:^ct5lcLfcp C(Dck5 
ft«88-eftl ftBB!Sa«**(Tofci:C5. {111} 



fr5SU*Sfe#T*o>< i i 1 >;&i6)izSff 4< i o o>:& 

fija>J**SSK(DH;j&^ V"3eL<l4-t*i«fcy*#l*fcit 

[0 0 6 7] (Mfcft|2) I«i:LT, a®*< {1 1 
0} ffi-Cfe«I ba^i^^>KSffitLf:o 

*i=*yft«**Lfct»©-c*«. fir, Kttfli tm 

»*xtLt, ^^>it*S*>t)3S:y. =E;uit 

>] / [**] 0 3t*feSI^"XS2 0 6 seem 

-e*oT«f&U KJ6&*3<D!£A£fSi1 4 0Torr(c«j» 
Lfco $ bC:. Stt^Jg£ 1 0 4 0-1 06 0°C<!:£:£ 

5. (111} ixi; 1 1 o o} siCct^Ta^^fr^ 
(V3) /2 (=o.87)-efc^^:5imstt. pJtMq^v-v 

[006 8] (HlfeWl 3 ) Hffi« 3 t?li. HJg^J 1 <D*S 

X£fit&ti:y« ^e;W± / [**] *<i o%-e 

feSS&^X^ 1 1 Osccm-etioT^AL. J£l£^P*JO 
4 0Torr<hL. SffiSSl 0 0 0°C. Jgj|j£ 
*»W£l B^felci: U teG}^#l4§§S&0!l 1 tWICbl, 
tz 0 H1 4(4. »*S*tfc4f-f K*S0>«T«* 
i¥IJ^t 0 BBI=l*tt*0)«f-f ■fr^i/KSSfiW** 

[0 0 6 9] (Ht£«4) SIJfi«4-e(i. HS6^30)^ 

[0 0 7 0] (HffiC55) SIJg^j5T*l4. H*fe«3C7)$£ 

0>A^^^rlcJ:orH 1 4|Z^Ltrcfc5fcJ&ttO>y-f V 
[007 1 ] (HJ£^6) SM6«6-e(4. Htfe^J2<D^ 

a)S^XfIlCfcl>T. ^®A< (110} ®Ufc£ I 
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;Utt / [**] A < 3%t'$i§;l^?2 0 

6sccnre*io-C#AL. EJ6Srt<7>E*£fi 1 4 OTorr 

t u sffias 1 o 5 o°c. askat^fsa 1 mmt 

*5ft**l=:*oT«mS*ifc$H'* i E> FSBBCDftll 

[0072] bll, »a<c*ifc»»ar;*Jt«i-tt-3T 

«HB»c*i6I=Pi5ES*t4t<D-(?l*ftL^ 15 (b) \z 
^**i4«fc5ft^A^>K»»4,* KS#X(B«Ji«> 

[0 0 7 3] 

[0074] *fc % **wa>y-f ^>K<D«a*aic 

[0075] g=fc. K^-u^<;u-esfe«wtLfcSgfi«»35< 

T^r/WXl*. FEDt L^ofr$jFT/W X^CDi§^^ 
[0 0 7 6] fc*£U *SH0)V?-7/t<f >U*FEDI:: 

«tt (sem) **T-ig«jBa>VMfc* SSftMSfiktt 

(fem) ffl<D«^as. sa*^, ssbmnhr?-* see 



[06] 




*<o»«ai;«ii»atf**M*tta)»A3^&. »yi» 
[si] $r-f*^> Ka>ea^tta>j*aH-efc*. 

[12] Ka»<7>— 3MfcJ&ffi£iFL 

[13] *isna>^-v%> K»*t*»5t-T4xsa)- 

10 [14] 7<^PSCVDgi0)irIit'$^ o 

[15] *§£m<D Is K»3H"Oflfe©Stlfi^ffi*^ 

[16] K«tta>«60)3616^1!^^ 

[17] #5§9la>*V-V I E> K»»(Di&(DSa£^ffi£si* 
LfcMUlT'fe^o 

[18] *§£W0>?<< *=£^ KSPttSBfBil^^Lfcfta 

lT?fc4o 

20 ^MT'fe^p 

[ii o] ^wo^T/^^rxo— siifi^ttsaiEKw 

[111] ^r-f X^U>T0)«rt*^-rBrffiH-efe4o 
[112] JRWWM^ttSSr ( R H E E D ) SMCDBft 

[H3] ^as^comTM^^^-efe^o 

[11 4] ^-V^>K^g(7)B^Sfca¥S-Cfe4o 

[11 5] #4**>\:&&<D&m&tt&9LmttT2 

30 [ii e] y-f^^E^KsgfiiomTKWkaw-e**. 

[117] «r-r-V^>K3feiEa)«T-Ra«^:jl-e&4o 
[118] y-f^^KSaB^m^HWtapJl-e**. 

[fr-^olftsin 

10. 10 a, lOb-Wttffi*^ 11, 11a. 
1 1 b-SS. 12. 12 a. 12 b— gg&flWK 16 
— IftiSStfK 20-7^^PSCVDgI, 3 0-1^ 

f/wx, 3 i -mjMktaa^tta*-^. 3 2 -mm 
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